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FAULT MONITORING METHOD FOR COMMODITY MANAGEMENT RADIO 
COMMUNICATING APPARATUS, STORAGE MEDIUM FOR STORING FAULT 
MONITORING PROGRAM FOR COMMODITY MANAGEMENT RADIO APPARATUS AND 

FAULT MONITORING PROGRAM 

RArKCTnnisrn of the tnvkntton 
Field of the Invention 

10 The present invention relates to a fault monitoring method 

for a commodity management radio communicating apparatus, a 
storage medixim for storing a fault monitoring program and the 
fault monitoring program in order to automatically display a fault 
in a radio communication section in a portable radio communication 

15 terminal used for the commodity management radio communicating 
apparatus . 

The present application claims priority of Japanese Patent 
Application No. 2000-001114 filed on January 6^2000, which is 
hereby incorporated by reference • 

20 

Pg^scription of the fgf^^Tf^tPd Art 

In a commodity management radio communicating system used 
in a convenience store or a like, a radio communication base 
25 station is connected to a inventory controller connected to .a 
plurality of POS (Point Of Sale) terminals, radio communication 
signals are received and transmitted from a plurality of radio 
communication terminals held by monitoring persons of the radio 
communication base station to communicate information such as 

# 
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kinds and nixmber of commodities. With this system, the inventory 
controller is capable of executing processes such as commodity 
inventory management^ inventory-counting and item-checking. 

Figure 3 shows a general configuration of the commodity 
5 management radio communicating system. An inventory controller 
1 is connected with a plurality of POS terminals 2 and is connected 
with a radio communication base station 3 . The radio communication 
base station is provided with an antenna. Also, the inventory 
controller 1 radio-communicates with a plurality of portable 

10 radio communication terminals 4- Further, the inventory 

controller 1 controls a printer 5 to print out process results 
such as commodity inventory management, inventory-counting and 
item-checking and receives and transmits various information 
from/to a central host machine (not shown) via a line 6. - 

15 Figure 4 is an example of the conventional portable radio 

communication terminal 4, The portable radio communication 
terminal 4 is mainly provided with a radio communication section 
11, a control section 12, a CPU (Central Processing Unit) 13, a 
memory section 14 and a battery 15. Also, the control section 12 

20 is provided with a key switch 12A and a display section 12B. 

The radio communication section 11 receives and transmits 
radio communication signals from/to the radio communication base 
station 3 via the antenna. The control section 12 receives a 
control signal from the radio communication base station 3 via 

5^5 the radio communication section 11 and transmits various data and 
a control signal to the radio communication base station 3 via 
the antenna. The key switch 12A is provided with a plurality of 
keys such as numerals, alphabet characters and various symbols 
and used to input various data such as kinds, a number and a 
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distinction of stocking or going out concerning commodities to 
the control section 12. The display 12B displays data for display 
output from the control section 12 using characters, numerals 
symbols or a like. The CPU 13 controls receiving-transmission of 
5 radio communication signals in the radio communication section 
11 and executes processes such as generating of various data in 

^ the control section 12 using a program and data stored in the memory 
section 14 . The memory section 14 stores programs basically needed 
to operate the CPU 13, namely, OS (Operating System) , and various 

10 application programs. The battery 15 supplies power needed to 
operate each section in the portable radio communication rerminal 

Next, explanations will be given of an operation of the 
conventional commodity management radio communicating apparatus 

15 with reference to Fig. 3 and Fig- 4, 

A specific portable radio communication teirminal 4 receives 
a control channel in the radio communication signal from the radio 
communication base station 3, executes an operation (carrier 
sense) for checking whether a carrier wave from another portable 

*2-0 radio communication terminal 4 is transmitted or not, and 
recognizes that no portable radio communication terminal 4 
radio-communicates. Then, the specific portable radio 
communication terminal 4 establishes a communication procedure 
(protocol) of a radio communicating line and then transmits data 

25 to the radio communication base station 3. 

The radio communication base station 3 functions as a bridge 
apparatus, analyzes received data from the inventory controller 
1 and transmits data in accordance with a radio communication 
protocol suitable to the portable radio communication terminal 
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4. AisOr received data from the portable radio communication 
terminal 4 is transmitted to the inventory controller 1 in inverse 
order . 

The inventory controller 1 is a controlling apparatus 
5 including a keyboard, a display section and a memorizing section 
(not shown) and is connected to the central host machine (not 
shown) via the line 6. The inventory controller 1 receives emails 
and data from the central host machine^ transmits sales data 
obtained from the POS terminals 2 to the central host machine, 

10 transmits price data to the POS terminals 2^ manages working hours 
of employees and executes other functions or a like. The printer 
5 is connected to the inventory controller 1 and used to print 
out emails^ working daily reports of employees. 

As described above ^ in the commodity management radio 

!L5 communicating system, the inventory controller 1 and the portable 
radio communication terminals are connected by radio 
communication lines via the radio communication base station 3, 
it is possible to inquire about inventory and to execute processes 
such as inventory counting via the portable radio communication 

20 terminal 4 though a monitoring person exits at any place in a store . 

Then, in the portable radio communication terminal 4, when 
an radio communication error occurs or a problem occurs in that 
it takes a longer time for a process than usual or like, a 
maintenance person can judge whether there is a fault in the 

25 portable radio communication terminal 4 or not by carrying out 
a radio communication test. For an example of the radio 
communication test, a test program is loaded into a specific 
portable radio communication terminal 4 having a problem and the 
specific portable radio communication terminal 4 is placed in a 
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test mode, and then a radio loop-back test for the radio 
communication test of the specific portable radio communication 
terminal 4 is started. In accordance with results of the radio 
loop back test, it is judged whether the portable radio 
5 communication terminal 4 has the fault or not. 

However, in a conventional fault monitoring method for the 
coitimodity management radio communicating apparatus, there is a 
problem in that a user can not carry out the radio communication 
test by oneself, 

l-Q As its reasons, only the maintenance person can carry out 

operations in order to move the radio communication base station 
into test mode, for example, by removing an apparatus case in the 
radio communication base station and by turning ON power while 
pushing a test mode switch or by removing an interface cable and 

15 then turning ON power. 

Also, in the conventional fault monitoring method for the 
commodity management radio communicating apparatus, there is 
another problem in that the radio communication test can not be 
carried out while the commodity management system operates, 

20 As its reasons, application software in the portable radio 

communication terminal is not configured so as to be capable of 

♦ carrying out the radio communication test while operating and an 
interception is given to the radio communication in operating 
though the application software is merely modified so as to carry 

25 out the radio communication test. 

RTTMMARY OF THE INVENTION 



In view of the above, it is an object of the present invention 



to provide a fault monitoring method of a commodity management 
radio communicating apparatus and a storage meditim for storing 
a fault monitoring program of the commodity management radio 

^ communicating apparatus in which a user of a portable radio 

5 communication terminal can check a fault of a radio 
communication section in the portable radio communication 
terminal without help of a maintenance person by oneself in 
operation of a commodity management radio communicating system 
when a problem occurs in the portable radio communication 

10 terminal of the commodity management radio communicating 
apparatus , 

According to a first aspect of the present invention, there 
is provided a fault monitoring method of a commodity management 
radio communicating apparatus in which plural portable radio 
15 communication terminals in a commodity management system manage 
commodities by communicating with a inventory controller via a 
radio communication base station, the fault monitoring method 
including: 

a step of automatically executing a test of a radio 
20 communication section in the portable radio coinmunication 
terminal when a number of retrying times of radio communication 
between the portable radio communication terminal and the radio 
communication base station exceeds a predetermined number of 
times; and 

25 a step of displaying a fault of the radio communication 

section on a display section of the portable radio communication 
terminal when the fault occurs . 

In the foregoing, a preferable mode is one wherein a call 

, time interval of retrying the radio communication between the 
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portable radio communication terminal and the radio communication 
base station is set longer than an average communication time of 
the radio communication between the portable radio communication 
terminal and the radio communication base station in the commodity 
5 management system. 

Also, a preferable mode is one wherein the test for the radio 
communication section is executed after checking that the radio 
communication between each portable radio communication terminal 
and the radio communication base station is vacant continuously 

10 in a case out of an execution prohibiting time zone in the commodity 
management system. 

* ^ Also^ a preferable mode is one wherein the test for the radio 

communication section is executed after passing a predetermined 
time by returning to a check of a vacant state in a case out of 

15 the execution prohibiting time zone in the commodity management 
system when the radio communication between each portable radio 
communication terminal and the radio communication base station 
and is waited for until the vacant state. 

Furthermore/ a preferable mode is one wherein the test for 

20 the radio communication section is executed after passing a 
predetermined time by returning to a check of the execution 
prohibiting time zone of the test in a case in the execution 
prohibiting time zone in the commodity management system and is 
waited for until out of the execution prohibiting time zone, 

2"5 According to a second aspect of the present invention, there 

is provided a storage medium storing a fault monitoring program 
to cause a computer to carry out a fault monitoring method of a 
commodity management radio communicating apparatus in which 
plural portable radio communication terminals in a commodity 
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management system manage commodities by communicating with a 
inventory controller via a radio communication base station, the 
fault monitoring program including: 

a step of automatically executing a test of a radio 
5 communication section in the portable radio communication 
^ terminal when a number of retrying times of radio communication 
between the portable radio communication terminal and the radio 
communication base station exceeds a predetermined nuinber of 
times; and 

10 a step of displaying a fault of the radio communication 

section on a display section of the portable radio communication 
terminal when the fault occurs ♦ 

According to a third aspect of the present invention,, there 
is provided a fault monitoring program to cause a computer to carry 

15 out a fault monitoring method of a commodity management radio 
communicating apparatus in which plural portable radio 
communication terminals in a commodity management system manage 
commodities by communicating with a inventry controller via a 
radio communication base station, the fault monitoring program 

20 including: 

a step of automatically executing a test of a radio 
communication section in the portable radio coinmunication 
terminal when a number of retrying times of radio communication 
between the portable radio communication terminal and the radio 

25 communication base station exceeds a predetermined number of 
times; and 

a step of displaying a fault of the radio communication 
section on a display section of the portable radio communication 
terminal when the fault occurs . 
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With the above configuration, when the number of retrying 
times in radio communication with the radio communication base 
station exceeds a predetermined number of times, the portable 
radio communication terminal executes a test of the radio 
5 communication section automatically and judges fault occurrence 
in the radio communication section- Also, the portable radio 
communication terminal displays fault occurrence on the display 
section when the fault occurs. Therefore, radio communication 
testing by a maintenance person becomes unnecessary when the fault 
10 occurs in the portable radio communication terminal, and it is 
unnecessary for a user of the portable radio communication 
terminal to execute the radio communication test or to pay 
attention to the radio communication test, 

» 

15 BRIEF DES rRTPTTQN OF THE DRAWINGS 

The above and other objects, advantages, and features of the 
present invention will be more apparent from the following 
description taken in conjunction with the accompanying drawings 
20 in which: 

Fig, 1 is a flowchart showing a fault monitoring method for 
a portable radio communication terminal according to an 
embodiment of the present invention; 

Fig. 2 is another flowchart showing the fault monitoring 
25 method for the portable radio communication terminal according 
to the embodiment of the present invention; 

♦ 

Fig, 3 is a block diagram showing a general configuration 
of a commodity management system in prior art; and 

Fig, 4 is a block diagram showing a general configuration 
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of a portable radio coramunication terminal in prior art. 
DETAILED DESC RTPTION OF THE PREFERRED EMBODIMENTS 

5 Best modes for carrying out the present invention will be 

described in further detail using an embodiment with reference 
to the accompanying drawings . 

Figure 1 and Fig, 2 are flowcharts showing a fault monitoring 

♦ method for a commodity management radio communicating apparatus 

10 according to the embodiment of the present invention. Since a 
configuration of the portable radio communication terminal to 
which the present invention is applied is similar to that shown 
in Fig- 4 and a configuration of a commodity management radio 
communicating system with which the portable radio communication 

15 terminal communicates is similar to that shown in Fig. 3, detailed 
explanations thereof will be omitted hereinafter. 

Explanations will be given of the fault monitoring method 
of the commodity management radio communicating apparatus with 
reference to Fig. 1 and Fig. 2. 

20 When an operation of the commodity management system is 

started, first, various parameters necessary for the operation 
are set (step SlOl) . In this case, as examples of the parameters 
to be set, there are a date, an identity number of a monitoring 
person and a like. 

25 A radio communication test executed when any trouble happens 

in the portable radio communication terminal is set so as to 
automatically start in the operation. However, when the radio 
communication test is started unconditionally, there is a 
possibility in that an interception is given to another portable 
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radio communication terminal, therefore, the radio communication 
test can be started when a specific condition is satisfied. 

In other words, when there is a time zone in which it is not 

♦ preferable to automatically start the radio communication test, 
5 for example, a busy time zone, the time zone is previously set 

as '"execution prohibiting time zone" (step S102) . when it is 
unnecessary to set the execution prohibiting time zone, ''9999" 
is input. 

Then, a call time interval for retrying the radio 
10 communication test is set (set S103) . The call time interval is 
set to more than an average communication time (for example, five 
seconds) of on radio communication between each portable radio 
communication terminal and the communication base station. In 
this case, the call time interval is set to six seconds. With these 
15 setting, there is no possibility in that a radio communication 
of the portable radio communication terminal is intercepted 
continuously. 

The various parameters, the execution prohibiting time zone 
and the call time interval are read from those stored in a 

20 nonvolatile memory in a memory section 14 (Fig. 4), therefore, 
by setting these firstly once, it is unnecessary to set these 
whenever the radio communication test is executed • 

When the setting of the radio communication test is finished, 
such process becomes automatic in an operation process mode (step 

25 S104), a radio communication line connecting process and a like 
are executed (step S105) and then the portable radio communication 
terminal becomes in a state of being capable of communicating with 
the radio communication station. 

♦ In the operation, when a retransmission operation (retrying) 
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occurs in the portable radio communication terminal during radio 
communication with the radio communication base station due to 
no reply, a fault or an abnormal operation, it is judged whether 
a ^''retrying over frequent occurrence" or not by judging whether 
5 retrying occurs more than a predetermined nuinber of times or not, 
for example, more than ten seconds (step S106) . 

When it is judged as the retrying over frequent occurrence, 
it is judged whether a current time is in the execution prohibiting 
time zone of the radio communication test or not (step Sill) (Fig. 

10 2) * When the current time is in the execution prohibiting time 

* zone, a carrier sense is executed in order to check whether another 
radio communication is executed or not (step S112) and it is 
monitored for one minute whether the radio communication is 
executed or not- With monitored results, when the carrier is not 

15 detected (step S113) , namely, when a state is vacant, the radio 
communication test is executed (step S114) • When a hardware fault 
such as a radio communication section fault is detected as a result 
of the radio communication test, a fault result is stored in the 
memory section 14 (Fig, 4) and is displayed with the display 

20 section 12B (Fig, 4) (step S115) * 

When the state is judged as the retrying over frequent 
occurrence and also when the current time is in the execution 
prohibiting time zone, a time monitoring is started (step S121) 

♦ 

and then the process is returned to operation process (step S122) , 
25 When ten minutes pass after starting the time monitoring (step 
S123), process is returned to judgment whether the current time 
is in the execution prohibiting time zone of the radio 
communication test (step Sill) . When ten minutes do not pass after 
starting the time monitoring, the operation process is continued 
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(step S122) . 

Then, when the current time is in the execution prohibiting 
time zone of the radio communication test (step Sill) / the carrier 
sense is executed, by continuously monitoring for one minute (step 
5 S112) . When a carrier is detected (step S113) , it is judged that 
another portable radio communication terminal is in radio 
communication, time monitoring is started (step S131) and then 
the process is returned to operation process (step S132) . When 
two minutes pass after starting the time monitoring (step S133) , 
10 the process is returned to the judgment whether the current time 
is in the execution prohibiting time zone of the radio 
communication test (step Sill) . When two minutes do not pass after 
starting the time monitoring, the operation process is continued 
(step S132) . 

15 As described above, according to the embodiment of the 

present invention, when retrying of the portable radio 
communication terminal frequently occurs, it is possible to 

, detect an existence of a fault in the radio communication section 
by executing the radio communication test automatically, 

20 Therefore, when a problem or a like occurs in the portable radio 
communication teirminal, it is unnecessary for a maintenance 
person to go to a customer and to execute the radio communication 
test. A control section controls each section based on 
instructions from a CPU due to application software previously 

25 stored in a memory section, and thereby a fault detecting 
operation in this case is automatically executed. 

Also, according to the embodiment of the present invention, 
the portable radio communication terminal automatically executes 
the radio communication test during operation when retrying 
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occurs frequently due to an error occurrence in radio 
conuxiunication and displays the result of the radio communication 
test on the display section, therefore, it is unnecessary for a 
user to execute the radio communication test and to pay attention 
5 to the radio communication test. Therefore, since it is possible 
to reduce a number of normal portable communication terminals 
together with abnormal portable coimuunication terminals to be 
repaired, it is possible to reduce wasteful inspection steps in 
a repair section and it is possible to reduce a n\amber of 
10 alternative portable radio communication terminals in a 
maintenance section. Therefore^, it is possible to restrict 
wasteful investment, 
« It is thus apparent that the present invention is not limited 

to the above embodiments but may be changed and modified without 
15 departing from the scope and spirit of the invention. 

For example, the number of retrying times for judging 
retrying frequent occurrence is not limited to ten times, and 
it may be more or less. Waiting time for judging the execution 
prohibiting time zone of the radio communication test is not 
20 limited to ten minutes, and it may be longer or shorter. The 
monitoring time for carrier sense except for the execution 
prohibiting time zone of the radio communication test is not 
limited to one minute, and it may be longer or shorter. Also, 
the waiting time for executing the radio communication test out 
25 of the execution prohibiting time zone of the radio communication 
test is not limited to two minutes when the carrier is detected, 
and it may be shorter or longer. 



